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iochemical hanges of Fish Fingers Held at Frozen rage 
P. RAVINDRANATHAN NAIR, R. THANKAMMA and K. GOPAKUMAR 
Central Institute of Fisheries· Technology, Cochin-682 029 
The frozen storage characteristics of fish fingers made out of two different species, 
differing in lipid content for a period of six months are outlined. The study reveals that 
the lipid content of the fish meat used for making fish fingers influences the storage pat-
tern in terms of the chemical parameters like peroxide value, thiobarbituric acid value 
and free fatty acids. The introduction of monosodium glutamate has improved the 
flavour of the fish fingers. Further, the application of batter on the fish fingers imparted 
some protective effect in the ~ase of semi-fatty fish. 
In India fishing industry is largely export 
oriented. Eighty per cent of the country's 
exported commodities is comprised of 
prawns. Prawns are caught by trawling. 
In these trawlers, 50-70% of the total 
catch is . constituted by miscellaneous fish 
and the rest by shrimp. Diversified spe-
ciality products from these miscellaneous 
:fishes will certainly enhance the commercial 
value of these bycatch. One of the well-
known fish product that can be profitably 
produced and market.ed from these low 
priced fishes is fish fingers. Very little 
study has been done in the country on the 
manufacturing and frozen storage chara-
cteristics of the :fish fingers. An attempt 
has been made to develop and study the 
storage pattern of fish fingers from two 
species of fishes, namely, the threadfin brt:am 
and the horse mackerel (Family Carangidae ). 
The paper reports the storage characteristics 
of fish fingers made from these two species 
of fish and kept under frozen condition. 
Materials and Methods 
Fish fingers were prepared from fresh 
threadfin bream by using minced meat 
prepared using a meat picking machine. 
The minced me2.t obtained was divided 
into three portiom: and labelled as c1' 
Cz and C 3 . In the sample C 3 , 0.01% 
mono-sodium glutamate (MSG) was added 
after dissolving in water. Sufficient quan-
tity of water (50 ml/300 g meat) was added 
in all the three samples to make a uniform 
dough and packed in waxed cartons after 
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covering with polythene film. The samples 
were quick frozen at -40oC and stored at 
-18oC in a freezer. The samples were cut 
into proper size (6 x 1.5 x 1 em) and 
packed in polythene film and kept in the 
same cartons in the freezer. A suitable 
batter has been formulated using wheat 
flour (50 g), milk powder (75 g), whole 
eggs (2 nos) and water (100 ml). The 
frozen fish fingers were dipped in the 
batter and rolltd over dry bread powder. 
Out of the three samples C 1, C 2 and C 3 , 
only C 2 and C3 were battered and breaded 
and sample C1 was the control. All the 
samples were fried in refined groundnut 
oil for 7 min and the fried samples were 
packed in polythene lined waxed cartons 
and kept in the freezer at -18°C. 
Immediately after frying, the samples 
were taken for initial analysis. Periodic: 
analysis of the samples were conducted aft'er 
every month for a period of six months. 
Moisture, fat and protein were determined 
by A.O.A.C. method (1975), peroxide and 
free fatty acid values by the methods of Lea 
(1952) and A. 0. C. S. (1946) respectively. 
The thiobarbituric acid value was 
estimated by the method of Tarladgis et 
a!., (1960). 
This. study was extended to the semi-fatty 
fish (horse mackerel). Similarly, fish finger 
samples Ct, Cz and C3 were prepared from 
horse mackerel and kept in frozen storage 
to compare their behaviour with those pre-
pared from threadfin bream. The method 
of preparation, sampling, storage conditions 
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and parameters of chemical analysis were 
carried out in the same way as with the 
samples made out of threadfin bream. 
Results and Discussion 
The changes in moisture content of ihe 
two species are presented in Tables lA and 
lB. In all the three samples of fish fingers, 
from both the species, the initial moisture 
was high. Among the three samples, the 
sample C 3 , which was treated with mono-
sodium glutamate, showed higher moisture 
content during storage for both the species. 
The variations in fat content are given 
in Tables 2A and 2B. Depending on the 
change in moisture content, a correspond-
ing change in fat conten1 is also observed. 
The variation in lipid content was almost 
the same for all the three samples for both 
the species of fishes. 
Table 1A. Changes in moisture content of fish fingers from threadfin bream stored at -18oC 
Period of storage in months 
Samples 0 1 2 3 4 5 6 
Ct 48.70 48.68 44.97 46.64 47.0 48.42 48.17 
C:~. 48.70 46.5 46.95 46.27 46.45 48.95 
c3 53.18 52.08 48.37 47.5 47.58 47.6 47.84 
Table lB. Changes in moisture content of fish fingers from horse mackerel stored at -18 o C 
Period of storage in months 
0 1 2 3 4 5 6 
34.82 29.19 33.24 33.24 35.34 31.06 28.64 
33.32 30.31 30.84 35.10 34.88 35.62 
35.75 34.02 39.26 40.39 37.84 35.44 
Table 2A. Changes in lipid content offish fingers from threadfin bream stored at -l8°C 
Period of storage 111 months 
Samples 0 1 2 3 4 5 6 
C1 10.22 13.77 14.50 15.92 13.50 12.63 11.68 
C:~. 12.81 15.25 15.10 15.55 15.10 14.25 14.17 
c3 12.25 15.92 15.24 15.60 12.67 11.88 11.50 
Table 2B. Changes in lipid content of fish fingers from horse mackerel stored at -18°C 
Period of storage in months 
Samples 0 1 2 3 4 5 6 
c, 19.13 22.57 20.69 20.46 19.18 20.97 22.00 
C:~. 23.04 21.14 23.95 20.04 20.09 21.51 20.19 
c3 20.37 17.56 21.12 18.67 17.91 19.70 19.75 
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Table 3A. Changes in protein contents of fish fingers from threadfin bream stored at -18oC 
Period of storage in months 
Samples 
c. 
Cz 
Ca 
0 
32.79 
22.14 
21.17 
2 
29.00 37.00 
21.40 22.57 
19.29 23.10 
3 4 5 6 
37.10 36.00 38.24 36.35 
23.62 25.16 24.19 24.30 
23.01 25.68 23.36 22.74 
Table 3B. Changes in protein content of fish fingers from horse mackerel stored at -18° C 
Period of storage in months 
0 1 2 
41.77 42.87 45.40 
31.54 26.77 29.55 
30.97 24.50 34.64 
The protein changes of the fish fingers 
due to storage are presented in the Tables 
3A and 3B for both the species of fishes. 
There was a decrease in the protein conttnt 
after a storage period of one month for all 
the three samples for both the species and 
then the value increased gradually and at 
the end of the storage period the value 
again decreased. The samples C 1 showed 
a high value for protein among the samples 
studied from both the species of fishes 
since the meat content in that sample was 
the highest compared to the other samples. 
The samples C 2 and C 3 (both battered) 
showed a similar change in protein during 
storage avoiding any significantly drastic 
changes. In general, alterations in mois-
ture, fat and protein values were only mar-
ginal. 
The peroxide value and free fatty acid 
value changes due to frozen storage of the 
fish fingers from both the species are pre-
sented in Figs. 1A, 1B and 2A, 2B respe-
ctively. The pattern of behaviour of the 
fish fingers made out of threadfin bream 
and horse mackerel in terms of peroxide 
value was quite different. In the case of 
threadfin bream samples, the maximum 
peroxide value was obtained during the 
initial analysis, that is, immediately after 
frying. The values decreased considerably 
during initial period of storage upto two 
months and then increased gradually during 
the latter half of the storage period. 
Samples C 2 and C3 (both battered) showed 
a close similarity while in the case 
of c1 (without batter), the peroxide value 
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3 4 5 6 
45.14 46.19 49.12 42.67 
31.24 30.97 34.41 28.39 
35.37 27.97 30.44 26.96 
increased considerably in the latter half of 
storage. In the case of the fish fingers 
from horse mackerel all the three samples 
c, C 2 and C 3 reached the peak value at 
the end of four months and then it began 
to fall and at the end of six months the 
value dropped to the minimum. Among 
the three samples, the gample cl showed 
the maximum value for peroxide throughout 
the storage period. The high initial pero-
xide value and a similar trend in behaviour 
after a deep fall during the first month of 
storage for the samples made out of thread-
fin bream indicates that the values are 
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Fig. 1 A. Changes in peroxide value of fish 
fingers prepared from threadfin bream and 
storedat-l8°C. 
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Fig. 1 B. Changes in peroxide value of fish 
fingers prepared from horse mackerel 
and stored at-l8°C. 
mainly due to the oil used for frying in the 
case of lean fish. The gradual rise in 
peroxide value in semi-fatty fish (horse 
mackerel) samples may be due to the fact 
that the batter might have offered a pro-
tective coating and con&equently the auto-
xidation of the fish lipids may be delayed 
to a great extent. The fact that the sample 
C1 showed higher values compared to the 
battered samples also indicates the pro-
tective nature of the batter. 
Initially, the free fatty acid values. for all 
the three samples were quite low but showed 
its peak after one month in the case of 
threadfin bream. Then the values 
decreased gradually for a period of four 
months and then increased during the latter 
period of storage. The sample C1 showed 
only marginal increase in free fatty acid 
after four months storage compared to 
others. The s.torage behaviour of the fish 
fingers made out of the horse mackerel was 
also similar to those from threadfin bream. 
Initially the values were quite low for all 
the three samples and then it began to 
increase slowly for one month and reached 
the peale after two months with a steep fall 
after three months storage in frozen condi-
tion and thereafter the values did not show 
much change till the end of six months. The 
difference in the peak values for the samples 
from threadfin bream and horse mackerel 
or 
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Fig. 2 A. Changes in free fatty acid value of fish 
fingers prepared from threadfin bream 
and stored at-l8°C. 
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Fig. 2 B. Changes in free fatty acid value of fish 
fingers prepared from horse mackerel 
and stored at-l8°C. 
may be due to the difference in the quantity 
of active components of the two species 
of fish meat as well as the nature of the fat 
present in unit weight of the meat, as the 
frying medium was same for all the samples, 
The change in thio-barbituric acid (T.B.A) 
number due to frozen storage of the samples 
from both the species are represented in 
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Figs. 3A and 3B. In the case of threadfin 
bream samples, all the three samples showed 
lower values during the latter period of 
storage. The initial value was quite high 
for the sample C 1 compared to the other 
two. Then after one month storage, the 
value dropped down considerably and then 
slowly decreased upto five months and 
finally it started to increase. In the case 
of the sample C3 , there was an initial drop 
in the value after two months and 
afterwards the change was almost similar 
to the other samples. But in the case of 
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Fig. 3 A. Changes in thiobarbituric acid value of 
fish fingers prepared from threadfin 
bream and stored at-l8°C. 
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Fig. 3 B. Changes in thiobarbituric acid value of 
fish fingers prepared from horse mackerel 
and stored at-18° C. 
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all the samples prepared from horse mack-
elel, initially the T.B.A. value have been 
very low and th~n it began to increase gra-
dually till the end of three months and 
thereafter the value decreased slightly 
till the end of six months. The 
T.B.A. value was maximum for the sample 
C 1 compared to other samples. Sample 
c2 and c3 behaved very closely for thio-
bartiburic acid value throughout the storage 
period. The decrease of thiobarbituric 
acid values in the battered samples could 
be due to T.B.A. type compounds with the 
amino acids and peptides released from 
the proteins of the batter. No direct corre-
lation between thio-barbituric acid value and 
peroxide value of both the species could 
be obtained since in case of fatty fish, un-
saturated fatty acids from the fish muscle also 
might have contributed to the total values. 
The peculiarity observed in the study is 
that the control sample from horse mackerel 
(without batter) has shown a marked 
increase in peroxide value, free fatty acid 
value and thio-barbituric acid value in 
comparison with the other samples which 
are battered. In the case of lean fish 
(threadfin bream) samples, this behaviour 
although seen, was not markedly significant. 
In the case of semi-fatty fish (horse mack-
erel), it can be assumed that the samples 
C 2 and C 3 showed lower peroxide, free fatty 
acid and thiobarbituric acid values because 
of the protective effect imparted to them 
by the batter. This aspect is not very pro-
minent for fish fingers from threadfin bream, 
as the fat content in the picked meat is lower 
than that of horse mackerel. The M.S.G. 
incorporated samples had better flavour 
compared to other samples. 
The authors express their gratitude to the Director, 
Central Institute of Fisheries Technology, Cochin 
for his kind permission to publish this paper. 
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